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try is more densely settled than it was one or two decades ago, 
and many local storms would now be observed where they could 
not have been seen and reported some years ago. Thus, the 
average number of tornadoes reported annually for the last ten 
years is 159, while for the previous ten years it was only 45. 
For this reason, it would not be safe to compare the spots with 
any former cycle. In order to make the figures for 1878-89 fairly 
comparable, those for the first three or four years may be raised 
slightly, perhaps; and those for the last two may be increased 2 
or 3 per cent by belated returns. The annual average, then, would 
be more than 160 (say 170), with minima at the ends of the series, 
and a maximum near the centre: — 



Year. 


Spots. 


Tornadoes. 


Year. 


Spots. 


Tornadoes. 


1878 


3.<r 


77 


1884 


63.3 


216 


1879 


6.0 


88 


1885 


50.3 


139 


1880 


31.6 


341 


1888 


25.7 


290 


1881 


54. t 


113 


1887 


13.1 


178 


1882 


59.3 


90 


1888 


6.7 


122 


1883 


62.8 


167 


1889 


6.1 


129 



Another curious fact is that the greatest number of tornadoes 
reported upon one day, according to Finley, was 60, on Feb. 19, 
1884. Wolf's relative number for January, 1884 (93.1), is the 
largest for any month during this whole cycle, except April, 1882 
(97.0); but the average for the six or seven months beginning 
with October, 1883, is much greater than for any similar period 
in 1882. Tacchini (says Nature, July 1, 1886, p. 194) fixes the 
height of solar excitement in February, 1884; but Professor P. M. 
Garibaldi of Genoa quotes Tacchini as placing the maximum in 
May, 1884. The maximum of protuberances found by Tacchini 
(Nature) was in March, 1884, though Garibaldi says June- August, 
1884. At the Royal Observatory, Greenwich, the rotation-period 
(27 days) containing the largest daily average spottedness in 
twelve years, began July 4, 1883, when it was 2,037 millionths of 
the sun's visible hemisphere; but the best two-period exhibit was 
from Dec. 14, 1883, to Feb. 7, 1884, when the daily mean was 
1,817 millionths. The greatest facular displays recorded in the 
Greenwich " Results" were in the rotation-periods beginning 
Dec. 14, 1883 (3,151 millionths) and Feb. 7, 1884 (3,467 mil- 
lionths). Garibaldi, at the Royal University, Genoa, recorded 
the greatest magnetic variation (in the needle's daily swing) in 
April-July, 1884, and from August, 1885, to April, 18»6. At To- 
ronto, the biggest magnetic storms of the maximum stage of this 
last sunspot cycle occurred in November, 1882, September, Octo- 
ber, November, 1884, and March, 1886. During the first seven 
months of 1884, at Toronto, the magnetic perturbations were few 
and slight. 

The general yearly parallel between spots and tornadoes is far 
from proving any relation between the phenomena; and the cor- 
respondence between the maxima of spots, protuberances, mag- 
netic variations, magnetic storms, and tornadoes is not very close. 
Yet the comparison here made is not without interest. 

James P. Hall. 

Brooklyn, N.Y , May 1. 
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Graphics, or the Art of Calculation by Drawing Lines. By Robert 
H, Smith. Part I. London and New York, Longmans, 
Greene, & Co. 8°. 

This work treats of graphics as applied especially to mechanical 
engineering. The volume before us is but the first part of the 
complete treatise, and deals mainly with the analysis of stresses 
in engineering structures. It is accompanied by an atlas contain- 
ing twenty-nine plates and ninety-five diagrams, the text and the 
diagrams being each e-sential to the better interpretation and 
ready comprehension of the other. The second part of the work, 
which it is hoped will soon be published, will deal mainly with 
synthetic problems, aiming more at the design than the analysis 
of structures and machines. 



The department or branch of descriptive geometry dealt with 
in this work, the " art of calculation by drawing lines," has assumed 
considerable importance, so that Professor Smith's scientific 
treatise on the subject is as timely as it is practical and compre- 
hensive. The graphic method of computation, of course, has 
limitations in many directions, being less useful in simple cases 
than arithmetical and algebraic methods; but the method once 
thoroughly mastered, and its scope and limitations clearly under- 
stood, it will enable those who bavfc a knowledge of elementary 
mechanics to utilize that knowledge to better advantage and with 
a greater degree of thoroughness, and to apply it to many of the 
every-day problems of engineering science without the aid of the 
more complicated portions of algebraic and trigonometrical 
mathematics or of the differential and integral calculus. Wher- 
ever the method is applicable, its use will result in a saving of 
mental fatigue, as it possesses great simplicity in many of its ap- 
plications, leaves but little opportunity for the accumulation of 
gross errors, and is in itself a test of its own accuracy. 

The work opens with a glossary of special terms and symbols, 
some of which are new and possessed of advantages in the matter 
of conciseness and precision. The introductory chapter presents 
clearly and with evident impartiality the advantages as well as 
the disadvantages of the method, and gives a brief sketch of the 
theoretical development of the subject. This is followed by a 
chapter on the instruments needed in the accurate working-out of 
the method ; after which follow in order chapters on graph-arith- 
metic, graph-algebra, graph-trigonometry and mensuration, com- 
bined multiplication and summation, moments of parallel vectors, 
vector and rotor addition, locor addition and moments of locors 
and of rotors, the kinematics of mechanisms, flat static structures 
without beam links, flat static structures containing beam links,, 
and solid static structures. The diagrams in the accompanying 
atlas are neatly engraved, and clearly printed on heavy plate 
paper. 

AMONG THE PUBLISHERS. 

The issue of Harper's Weekly for April 26 devotes considera- 
ble space to the Stanley -Em in relief expedition. The article, 
which is copiously illustrated, gives the whole history of the ex- 
pedition. 

— A cheap edition, limited to a hundred thousand copies, of 
" Tom Brown's School-Days," is announced by Macmillan & Co., 
uniform in style with their paper-covered editions of Charles 
Kingsley's novels, of which something over a million copies have 
been sold in the past six months. 

—One of the literary sensations of the winter in Paris was 
Canaille Flammarion's astronomical romance, "Uranie," of which 
the Casseli Publishing Company are the American publishers* 
Up to the present time, M. Flammarion has been known as an as- 
tronomer, but now he has become a popular romancer. Mrs. Mary 
J. Serrano, translator of "Marie Bashkirtseff: The Journal of a 
Young Artist," has put M. Flammarion's French into English. 

— In Garden and Forest for last week, Mr. H. H. Hunnewell,. 
whose gardens at Wellesley, Mass., have been famous for a gen- 
eration throughout the country, writes of rhododendrons and their 
culture; Professor Greene continues his notes on the shrubs of 
California; and the concluding portion of the review of Dr.. 
Mayr's great work on the forests of North America is given. 
"The Woods in Spring," " Wild Plants under Cultivation," and: 
"Hardy Plants for Cut Flowers," are titles of other articles. A 
road in Sherwood Forest is the subject of one illustration, and 
there is also a picture of a giant Cattleya. 

— Messrs. Ginn & Co. announce as in press " Political Science 
and Comparative Constitutional Law" (two volumes), by J. W. 
Burgess, professor of constitutional and international law and 
history in Columbia College. In these two volumes Professor 
Burgess sets forth the general principles of modern political science 
and constitutional law. The State, as sovereign organization of 
the Nation, is sharply distinguished from the government. Gov- 
ernment, to the author, is but one of the means through which 
the State attains its ends. The other means is liberty. The 
first volume treats of the Nation and the State as concepts of 
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political science. The formation of the Constitution, also, is re- 
garded and treated as a political, not a legal process. Under the 
head of 'VonstitutionalLaw," the author describes the organization 
of liberty and of government. The latter topic occupies the entire 
second volume. The typical constitutions selected for comparison 
are those of France, Germany, England, and the United States. 

— Treason, treason ! Let us shout it before it may be too late. 
Here is Agnes Repplier writing in the May Atlantic, " The woman 
who goes to a Browning society when she would prefer cards and 
conversation; who sits, perplexed and doubtful, through a per- 
formance of ' A Doll's House ' when 4 Little Lord Fauntleroy ' 
represents her dramatic preference; who reads Matthew Arnold 
and Tourgueneff, and now and then Mr. Pater, when she really 
enjoys Owen Meredith and Bootless 4 Baby and the Dutchess,' — 
pays a heavy price for her enviable reputation." She also makes 
a plea for the people who resemble that " unfortunate young 
woman who for years concealed in her bosom the terrible fact 
that she diJ not think 4 John Gilpin ' funny." The article, which 
is entitled " Literary Shibboleths," claims to be a plea for an hon- 
est confession of our real tastes in literature, and a warning 
against being carried away by literary fashions. Yes, this is all 
very well, but it would decimate the ranks of the would be literati. 
Mr. Morton gives us his second paper on "Some Popular Objec- 
tions to Civil Service Reform." 

— The opening article in the Quarterly Journal of Economics 
for April is by Francis A. Walker, on ' 'Protection and Pro- 
tectionists." It cannot be called a very satisfactory work, for 
it merely skims the surface of the subject, leaving its deeper 
aspects untouched; and, moreover, it fails to make clear the 
author's own position. President Walker begins by calling 
attention to the fact, well known to those who have watched 
the changes of public opinion, that the protectionism of the 
present day is very different from that of our forefathers, 
inasmuch as protection is now adv cated as a permanent 
policy, and not, as in earlier times, merely as a means of 
establishing industries that were afterwards to become self-sus- 
taining. He also points out certain other differences of 



opinion among protectionists, and then touches on a few of the 
arguments on both sides of the question, but without presenting 
any thing specially new or profound. The next article in the 
Quarterly is by Professor E. C. K. Gonner of Liverpool, on 
"Ricardo and his Critics," and is an able defence of the noted 
English economist against some of the aspersions that have been 
cast at him. In particular, the writer shows that the attacks 
on Ricardo by the late German economist, Adolf Held, were 
not only in great part baseless, but were animated by an 
unbecoming spirit. Professor Taussig has a paper on "The 
Silver Situation in the United States," which is appropriate 
to the time. It is not a discussion of bimetallism, but a his- 
tory of the coinage and circulation of our present silver money, 
together with an account of the existing state of the silver cur- 
rency in its relation to gold on the one hand, and to paper on 
the other. Now that the advocates of silver are calling for 
an increased coinage of the metal, the facts and suggestions in 
Professor Taussig's article will doubtless be useful. 

—Berly's "Universal Electrical Directory" (London, William 
Dawson & Son) , now in the ninth year of publication, grows 
in completeness and usefulness with each succeeding year. The 
issue for 1890, which has recently made its appearance on this 
side of the Atlantic, contains a complete record of all indus- 
tries directly or indirectly connected with electricity and mag- 
netism, and the names and addresses of manufacturers in 
America, Great Britain, the continent of Europe, India, and 
the British colonies, beside much other matter of interest to 
those connected with electrical industries. 

— D. C. Heath & Co. will shortly issue a manual on the "Re- 
production of Geographical Forms," by Jacques W. Red way, 
author of i( The Teacher's Manual of Geography." It is designed 
for teachers and students who wish to learn the details of sand 
and clay modelling as applied to geographical forms, and the 
projection, drawing, and interpretation of maps. The manual 
will be illustrated with the various projections used in map- 
drawing, including a number of very easily constructed ones that 
may be used by younger pupils. 



Publications received at Editor's Office, 
April 21-26. 

Allen, H. A Clinical Study of the Skull. Washing- 
ton, Smithsonian Inst. 79 p. 8°. 

Blackmar, F. W. Spanish Colonization in the 
Southwest Baltimore, Johns Hopkins Univ. 
79 p. 8° 50 cents 

Bloxam, C. L. Chemistry, Inorganic and Organic. 
7th ed. Ed. by J. M. Thomson and A. G. Bloxam. 
Philadelphia, Blakiston. 799 p. 8°. 

Oheckley, B. A Natural Method of Physical Train- 
ing. Brooklyn, N.T., William C. Bryant & Co. 
152 p. 16°. $1.50. 

Curtman, C. O. Uses, Tests for Purity and Prepara- 
tion of Chemical Reagents employed in Quali- 
tative, Quan itati^e, Volumetric, Docimastic, 
Microscopic and Petrographic Analysis. St. 
Louis, Mo., J. L. Boland Book & Stationery Co. 
256 p. 12°. 

Gray, J. Electrical Influence Machines. London, 
Whittaker & Co.; New York, Van Nostrand. 
237 p. 16°. $1.75. 

Gurney, J. H., Jun., and Russell, C. The House 
Sparrow. The English Sparrow in America, by 
Elliott Coues. London, William Wesley & Son. 
70 p. 12°. 

Kapp, G. Electric Transmission of Energy. 2d ed. 
London, Whittaker & Co. ; New York, Van Nos- 
trand. 348 p. 12°. p. 

Ktjnz, G. P. Gems and Precious Stones of North 
America. New York, Scientific Publ. Co 336 p. 
4°. $10. 

Laing, S. Modern Science and Modern Thought. 
Parts I. and II. New York, Humboldt Publ. Co. 
187 p. 8°. 45 cents. 

Lee, A. B. The Microtomist's Vade-Mecum. 2d ed. 
Philadelphia, Blakiston. 413 p. 8°. 

Mill, J. S. Utilitarianism. New York, Humboldt 
Publ. Co. 57 p. 8°. 15 cents. 

Muir, T. The Theory of Determinants in the His- 
torical Order of its Development. Part I De- 
terminants in General. London and New York, 
Macmillan. 278 p. 8 U . 

Ramsay, A. C , and others. Upon the Origin of Al- 
pine and Italian Lakes and upon Glacial Erosion. 
Parts I. and II. New York, Humboldt Publ. Co. 
148 p. 8°. 45 cents. 

Ritchie, D. G., and Huxley, T. H. Darwinism and 
Politics, and Administrative Nihilism. New 
York, Humboldt Publ. Co. 55 p. 8°. 15 cents. 

JSchaeffle, A. Quintessence of Socialism Tr, by 
Bernard Bosanquet, M.A. New York, Humboldt 
Publ. Co. 55 p.* 8°. 15 cents. 



FOR SEASONS STUDY IN 

Books on Birds, Insects, 
Mosses, Lichens, Algce, 
Desmids, Sea Life, Spi- 
ders, Butterflies, Botany, 
Microscope, histology, Bac- 
teria, Zoology and Nat- 
ural History. 

Il *#* For sale at all Bookstores, or Cata- K 

" logue on application to 

I BRADLEE WHIDDEN, Publisher, V 

•■ 18 Arch street, Boston. ■ 



HEAVEN ANI> HELL. By Eman- 
uel Swedenborg. 416 pages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
lishing Society, 20 Cooper Union, N. Y. City. 

50,000 vols, of ancient and modern 
*rare and scarce books offered for 
sale. Send for books tried to ob- 
tain elsewhere without success. 
American, British, German and French Books. Cat- 
alogues mailed free to Bookbuyers. 

C. N. CASPAR, Book Emporium, 437 E.W.St., Milwaukee 



BOOKS 



THE LITERARY WORLD. 

A fortnightly journal of Literary Criticism, News, 
and Discussion. The Literary World, now in its 21st 
volume, is the oldest as it is confessedly the fore- 
most journal of the purely literary criticism in the 
United States. It stands without a rival, and chal- 
lenges comparison with any other publication in the 
country, occupying to any extent the same field. 
Avoiding mere smartness and sensationalism, its 
aim is to be truthful, just, kind, impartial, apprecia- 
tive, and helpful to what is best in literature ; to 
instruct, entertain and guide; and to form the taste 
of the people in literature for what is good, true 
and beautiful. Published by E. H. HAMES & CO., 
1 Somerset St., Boston, Mass. 



SECOND EDITION. 

NATURALISTIC PHOTOGRAPHY 

FOR STUDENTS OF THE ART. 

313 pages 8vo., cloth, $2.00, postage prepaid 
" This book contains a greater amount of inf orma 
tion on the artistic elements to be considered in 
photography than any that we know of " — Scientific 
American. Descriptive circulars on application to 
E. & F. N. SP<JN, 12 Cortlandt St., New York. 

FACT AND THEORY PAPERS. 

A series of monographs on scientific matters of 

general interest. 

Ready May 10. 

SUPPRESSION OF CONSUMPTION. 

By G. W. Hambleton, M.D., President of the Poly- 
technic Physical Development Society of Great 
Britain. 12°. 40 cents. 

Ready May 24. 
THE SOCIETY AND THE " FAD." 

By Appleton Morgan, Esq., President of the New 
York Shakespeare Society. 12°. 20 cents. 



In Preparation. 

The Cherokees in Pre-Columbian Times. 

By Cyrus Thomas of the Bureau of Ethnology. 

Tornadoes. 
By H. A. Hazen of the U. S. Signal Office. 

Foods and Food Adulterants. 
By Edgar Richards, Ex-president National Chem- 
ical Society. 

Color in Nature. 
By G. Brown Go ode and others. 

Protoplasm and the Cell Doctrine. 

By C. F. Cox, President New York Microscopic 
Society. 

N. D. C. HODGES, 47 Lafayette PL, HewYort 
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— Kossuth has nearly ready for publication three additional 
volumes of his memoirs. They are said to contain, among other 
things, his remarks upon the policy of Napoleon III. toward the 
Vienna Court, and upon the endeavors of the Pope to retain his 
secular power. 

— " Midnight Talks at the Club " is the title of a volume shortly 
to be published by Fords, Howard, & Hulbert. It is made up 
chiefly of a series of articles under the same title from the Sunday 
issues of the New York Times, which excited a good deal of in- 
terest when they first appeared, and of an article entitled **A 
Protest against Dogma," by the same author, Amos K. Fiske, 
which attracted much attention in a recent number of The Forum, 
These papers contain free and candid discussions of various re- 
ligious, social, political, and moral questions that interest thinking 
people of the present day. 



INDUSTRIAL NOTES. 
The Abbe High-Speed Steam-Engine. 

A steam-engine of novel design is shown in the accompanving 
illustrations. It is of the three cylinder type, and is being intro- 
duced to the notice of power users by the Abbe Steam Engine 
Company of this city. The cylinders are arranged around a cen- 
tral crank -chamber, equidistant from each other. The pistons, 
which are single-acting, are connected direct to the crank-pin, the 
piston itself acting as a cross-head, and a simple device being pro- 
vided for taking up all wear or lost motion at the crank- pin and 
connecting-rod. 

The inner bearing of the crank- shaft is located in a partition 
separating the crank-chamber from the valve-chamber. In this 
partition are also located the steam and exhnust passages leading 
to and from the cylinders. The valve, which revolves with the 
crank-shaft, is at the back of this partition, being so balanced 



that there is just sufficient excess of steam-pressure on one side to 
keep it up to its seat without undue friction. 

To provide for thorough lubrication of all working parts in the 
crank -chamber, a quantity of oil is placed in the lower part of 
the chamber, each revolution of the crank distributing it to all 




parts. The valve and valve-chamber are lubricated in the usual 
manner by oil carried in by the steam. 

As the engine has no dead centre, it can be started with the 
crank in any position; and as the cylinders take steam only at 
one end, the connecting-rods are always in compression; so that. 
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SCOTT'S 

EMULSION 

of pure Cod Liver Oil with Hypo- 
phosphites of Lime and Soda is 
almost as palatable as milk. 
Children enjoy It rather than 
otherwise. A MARVELLOUS FLESH 
PRODUCER it Is Indeed, and the 
little lads and lassies who take cold 
easily, may be fortified against a 
cough that might prove serious, by 
taking Scott's Emulsion after their 
meals during the winter season. 
Beware of substitutions and imitations. 



Old and Rare Books. 

Back numbers Atlantic, Century, Harper 
and Scribner, 10 ' cents per copy, other maga- 
zines equally low. Send for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 



A Hew Method of Treating Disease. 

HOSPITAL REMEDIES. 

What are they ? There is a new departure in 
the treatment of disease. It consists in the 
collection of the specifics used by noted special- 
ists of Europe and America, and bringing them 
within the reach of all For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incompaiable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 
biliiy. 

This new method of " one remedy for one 
disease" must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity ol the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove 
has 1 uined more stomachs than alcohol A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 
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ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 



MINERALS 

Cabinet Specimens and Collections. 

When in New York do not fail to visit our New 
York store. On account of our very large stock we 
are able to keep there as well as in Philadelphia a 
very fine selection of choice Mineral Specimens. 
Send for Complete Catalogue, Free. 
GEO. L. ENGLISH <fc CO., Dealers in Minerals, 
1512 Chestnut St., Philadelphia. 
739 & 741 Broadway, New York. 



JUS T PUBL ISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents. 
Sent free bv post by 

N. D. C. HODGES, 47 Lafayette Place, New York 



DESTROYS 
COOKING CDORS, 

and 

PURIFIES 

ALL PLAGUE SPOTS. 

W. R. Hudson, Esq., of Roslindale, Mass., writes: 
" I have thoroughly tested the 
Sherman 'King' Vaporizer in my 
house. It is an invention of 
great value. One of its greatest 
achievements is the absolute de- 
struction of cooking odors, which 
it never fails to do, if doors and 
windows are closed. It purifies 
all plague spots in and about my 
house." 

"TV TRADEMARK. f^^P^ M * 

Pure^vvir 

QONT!NUOUSjNEXPENSIVE t RELIABLE. 

SELF-ACTING. Each Vaporizer sold charged for 
use. No care except to replenish once in two months 
at expense of 4 to 8 cents, according to size. Three 
sizes, $8.50, $5.00, $8.00. 

Illustrated Pamphlet free to all. Address 

SHERMAN "KING" VAPORIZER COMPANY, 

Chicopee Falls, Mass. ; Boston, New York, 

Philadelphia, or Chicago. 



